Paradoxical effects of cardiac arrest by multidose potassium cardioplegia on myocardial lysosome integrity and phospholipid content.
Multidose potassium cardioplegia is known to result in greater preservation of myocardial ATP content and better recovery of function as compared to cardiac arrest induced by aortic clamping. The present study was undertaken to assess the effects of this procedure on biochemical markers of tissue damage. Rat hearts undergoing either multidose cardioplegia or ischemic cardiac arrest were maintained at 18 degrees C for 1 or 2 hr and processed without reperfusion. Control hearts were processed at time zero. The activity of two lysosomal enzymes (beta-glucuronidase and acid phosphatase), as well as membrane phospholipid content, was measured in cardiac homogenates. One hour of arrest by either technique did not induce significant changes in these parameters. Two hours of arrest affected lysosomal integrity, as indicated by release of lysosomal enzymes into the cytosol. Soluble acid phosphatase activity averaged 44.7 +/- 1.3 mU/mg of protein in the hearts processed after 2 hr of cardioplegic arrest, and was significantly higher than that of control hearts (12.3 +/- 3.8 mU/mg of protein; P less than 0.01) and that of hearts subjected to 2 hr of ischemic arrest (29.2 +/- 4.5 mU/mg of protein; P less than 0.01 vs cardioplegic arrest; P less than 0.01 vs controls). Phospholipid content in hearts subjected to 2 hr of cardioplegic arrest was lower than in controls (0.49 +/- 0.06 micrograms Pi/mg of protein vs 0.76 +/- 0.03 micrograms Pi/mg of protein; P less than 0.01). In conclusion, 2 hr of hypothermic cardiac arrest was associated with biochemical indices of tissue damage.(ABSTRACT TRUNCATED AT 250 WORDS)